Using bootstrap panel analysis, allowing for cross-country correlation, without the need of pre-testing for unit roots, we study the causality between government revenue and spending for the EU in the period 1960 -2006 
Non-Technical Summary
Fiscal sustainability studies usually assess the existence of a long-term cointegration relationship between government revenue and spending. Nevertheless, an important feature linked to the existence of such cointegration relation is the direction of causality between spending and revenue, which conveys how fiscal policy is set-up in practice. Indeed, one may have one-way Granger-causality from spending (revenue) to revenue (spending), i.e. "tax-and-spend" ("spend-and-tax") causality, two-way causality or no Granger-causality between revenue and spending.
The literature essentially assesses the existence of causality in a single country set-up.
However, there is economic rational for undertaking a panel approach, taking advantage of non-stationary panel data econometric techniques. In the European Union (EU), and even if there is no single fiscal policy in place, panel analysis is relevant in the context of countries seeking to pursue sound fiscal policies within the framework of the Stability and Growth Pact. Cross-country dependence can be envisaged in the run-up to Economic and Monetary Union (EMU), via peer pressure or via integrated financial markets. Moreover, cross-country spillovers in government bond markets are to be expected, and interest rates comovements inside the EU have also gradually become more noticeable. This paper contributes to the literature with a bootstrap panel analysis of causality between government revenue and spending in the EU country set, to assess which countries are characterised by a tax-and-spend or by a spend-and-tax behaviour during the period 1960-2006.
The results support the so-called spend-and-tax causality for such countries as Italy, France, Spain, Greece, and Portugal. Tax-and-spend evidence is present notably for Germany, Belgium, Austria Finland and the UK, and also for several EU New Member States. Some shifting regarding the direction of the causality patterns can also be detected, after the 2 nd half of the 1980s, which may imply adjustments of fiscal behaviour in the run-up to EMU.
Introduction
Fiscal sustainability studies usually assess the existence of a long-term cointegration relationship between government revenue and spending. 1 Nevertheless, an important feature linked to the existence of such cointegration relation is the direction of causality between spending and revenue, which conveys how fiscal policy is set-up in practice. Indeed, one may have one-way Granger-causality from spending (revenue) to revenue (spending), i.e. "tax-and-spend" ("spend-and-tax") causality, two-way causality or no Granger-causality between revenue and spending.
The literature essentially assesses the existence of causality in a single country Chang et al. (2002) , Payne (2004) , and Kollias and Paleologou (2006) .
Series specific panel Granger causality test methodology
We use the panel data approach developed by Kónya (2006) , based on a bivariate finite-order vector autoregressive model, and we apply it in our context to general government revenue, R, and spending, G:
where the index i ( ) still requires the specification of the lag structure. This is an important feature since the unit-root and cointegration tests in general suffer from low power, and different tests often lead to contradictory outcomes. Thirdly, this approach allows detecting for how many and for which members of the panel there exists one-way, two-way, or no Granger-causality.
Econometric investigation
Data for general government expenditure and revenue are taken from the European Commission AMECO database. 6 The data cover the periods 1960-2006 for the EU15 countries, and 1998-2006 for the EU25 countries and the unbalanced panels are used for the SUR analysis and Granger-causality testing.
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5 As stressed by Kónya (2006) this definition implies causality for one period ahead. 6 The AMECO codes are as follows: total expenditure (% of GDP), . We use government spending and revenue data as a ratio of GDP. Apart form the fact that ratios of nominal magnitudes are commonly used in the international debate, it is also important to scale the variables for the panel approach. In addition, the bootstrap causality test that we use does not require unit root testing. We also compared the results (not shown) for two sub-periods, 1960-1985 and 1986-2006 . In the first sub-period, causality from revenue to spending occurs in six countries, while causality from spending to revenue is detected for Greece, Italy and Portugal. In addition, the tax-and-spend result is obtained for Portugal in the second sub-period while a negative causality from revenue to spending is found for Italy and Belgium, which may signal increased concerns regarding fiscal behaviour in the runup to EMU. On the other hand, the spend-and-tax result occurs in the second subperiod for France and Ireland. Table 2 reports the results for the EU25 country sample, considering most of the EU New Member States (NMS). The spend-and-tax result is still found for Austria, France, Greece, Italy, and Spain, and causality still runs from revenue to spending in the case of Germany and Luxembourg. On the other hand, the evidence shows causality from revenue to spending in several EU New Members States: Czech Republic, Estonia, Lithuania, and Poland. Finally, two countries exhibit two-way, bidirectional causality between government revenue and spending: Ireland and Slovakia. Table 3 summarises the causality results. 
Conclusion
We used a bootstrap panel analysis of causality between government revenue and spending for the EU, which allows for contemporaneous correlation across countries and dispenses the need of pre-testing for unit roots. The results support the so-called spend-and-tax causality for such countries as Italy, France, Spain, Greece, and Portugal. Tax-and-spend evidence is present notably for Germany, Belgium, Austria Finland and the UK, and also for several EU New Member States. Some shifting regarding the direction of the causality patterns can also be detected, after the 2 nd half of the 1980s, which may imply adjustments of fiscal behaviour in the run-up to EMU.
